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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile is made In form of symmetric combination of three 
tear-shaped cavities formed from billet; two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
buM. Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity to formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPODHJIbHAfl TPVBA 

(57) Abstract: 

HwMtiyin yinif^ b TpyoocTpoeRKH. Cympocn* KSoopereHica: npc4mn> BbmanHtH b BHjje aojuerpHOBOft 
KOMpgHamoi M3 Tpex KanneBMHHbcc nanocTcfl, o6pa3oeaHHbix K3 Tpy6*Hoft aaroroBKa. mae ks kotodux 
conpsBcacajorrcH wexny co6oft HapyTKHMvm noeepxHocTmas ynmpeaHboc lacreft c 4«pwHpoeanKcw vceamy 
khuh TpeTfadft nanocra. npn ctom BByr pc M oic noscpxHcxmc abvx Kaitneaqmnsix nanocred o6pa a ooa Hbi 
BHyrpeHHefl noBepXHOCTUO TpyOHOft 3araroBKH, hx HapyjKHKe noBcpXHocrH o6pa3oeaHw HapyiKHoft 
noBepxHocTbio Tpyosofi aaroroBXH. a BayrpeHHHH noBepxRocrb cpen^eft nojiocTK oopaaoeaHa aapyxBofi 
noeepxnocTfaio TpyfSaoft 3aroTOBXM. HapysnaH noBepxHOcn* arott nonocni oopaaoeaHa BHyrpcHHeft 
noBepxHOCTbao Tpy 6hoh aaroroBXH. 1 an. 
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Description (OoicaHKC ■3o6dctchkh|: 

H3o6peTCHMC OTKOCBTCR it o6pa6crr-Ke vcrajuioB AassicHHCM m uojkct 6bm> ncnomoosaHO npa 
H3roT0BJiefDOi Tpy6 c ^acouHuu npo^wieu, nptfuouMMUx 8 wmecToe mtotobok nnacTbipefl. 
Hcnom>3ycwbix pjtn BoocraKoartooDi repucnnoiocTH BQAHioaix. He$r*Dibzx a raaoewx cxsaxim. 

M3BccTHa MKoronyvcsan npoApnuio-rotpHpoBaHHaH Tpytfa. npsmnTan 3* npo*nmm. BbaiojmcHHaH us 
Kpyrnoft Tpy6H0H aarorooxH ny-reu AafropwapoBaiotH (pacrfD&etovi) cc nanepe*morx> cchchmh. Pcry/oipyn 
Bennmoiy ^amntBaHUH ponaxoB b aaroroBKy h hx kojtmmcctso, uokho ha offKoft onpaaxe KsroTaanaBaTb 
Tpy^ti c paarniHHbni npo^suicvc. *rro oco6ckho ekukho Ana xpy6, Mciwib3y€MWX b Kawrw nnacTbipcft jj/in^ 
peuotrra o6ca«Hbix Tpy6. 

H^ROcrraittoM Tasoft Tpy6w hbjihcxch 6ojiboia« crcneHb Ac^opuaimH b uecrax K3T«6a. hto ywcHMnacr 
B03MOXBOCTt> pacancpeHua njiacrwpa b kohohhc h yBemraiBaeT CTpanisaioa^fc BanpfUKemm a, Kpaut 
toto, (Sanbmoe kojdpuctbo Koax^cHTpaTopoB Hanp*u&eKKH b uecrax asraoa. ipy6w. 

TexKaaccsaH saAaw. ponaeuan ioo6$>ctchhcm, aaxnxmaerca b y uffHwntw m aenmiHHbi ocraTowHOH 
Aefanianaa sa oer CHSOKCSKfi B|>hhm. » hm npo^mm a b CHwrnrnroi npqffOJibHbOt ffc^opwaiyft Tpy6t*. 

nocTaaneHHa« 3a«aqa pemaerca 3a cw toto, «rro b npo^anbaoft Tpyfe, npeawynjecTBeHHo csapHoft, 
BfamoiiBesRoA c ^ 9 ^« mj " cchchmcw npofana. comacao RsoopereHBJO. npofanb budqtokb B »W 
cBUweTpBUBod K0u6HHai?m M3 Tpcx KanncBB^Hboc nojiocrcfl, odpaooBaHBbix as TpytSaoA saroroBKH. ADC so 
Koropboc conpsocacaioTca uemffy co6oa eapyrawua noeepxHOCTHMH ynmpeHHNX wacrca c ^opuapoBaHHCM 
ucxRy rhmm Tpen«ft nojiocxw, npa axon BayTpeHHue noeepXHocra floyx KaiuieBH^Hwx nonocrefl 
ogpaaogaHM BHyrpefmeft noacpxaocTbio Tpytinoft saroroeKH. ax HapyxKue noBepxHocra o6pa30BaHbi 
HapyxHoft noocpxHOCTWo *rpy6Hoft aaroro B K M . a BHyrpcHHHH noecpxHocn» hqjioctk o6pa3oaaHa HapymHoii 
noaepxHOCTbto Tpy6«0M 3aroroBKM. HapymHan noeepxHOCTb stoh iiojiocth oepaaoBaaa BByrpeKBefi 
noBepxHocruo Tpy6Hofi 3aroTOBKH. 

B npqyiaracMofl npo^anbHoft Tpy6c 6onwnaR uacrb noeepxHOCTH Tpytfbi hbjxhctch uacTbio a m ca HH ofl 
oKpyxBOCTH. «rro saawrcnhHo yvfCHbmarr KomraocTBo KOHr^arrparoB HanpHXCHHK do nepHuerpy Tpy6bi h 
yctimtH pa3fta*oi npoQvmn a noBbanaer npoHHocrb cchchhh npw pasgaMc xpy6 b npoqpcce hx ncnarcfasoBaimH 
b KauecTBC nnacTbipefl nnn BoocraHOBJieHHH rqJuer»WH0CTH npa pcuoBTe o6canHux kojiohh. Kpoue toto, 
cHuasaayrcn ocraTwaibtc HanpnxeBHH m b caapuow rase nocnc pa3Aara Tpy6bi b cxBaxHBC. Tax K2K 
csapROR moo uaxnpprcn b 30He wanoft AejwpMaumi. a ocranbHan uaerb ncpKMcrpa (c^opMHposaHHMc 
xacmcas«Hi>te imjiocth) bucct nnaBBbie nepoa>AU c uajioa spBBBSHOfi. 

ncpHurrp BapyvKoft noBcpXHOcm npo^8m>Hoa Tpy6w hocxojibko 6onwne BHyrpeBHero nepKuerpa o6canHoa 
TpytSbi fln« cocwaaiw Ramrou a HapyTKHbzfl onncaaHbdl AHawrrp ucabznc BayTpcawro jipakcrrpa o6caRBofi 
Tpy6bi o6ccocvchhh coo6c«Horx> cnycxa b cKBcusHKy. 

KcnoToooeaHHC npo^iutfaHbix xpytS b Kaqocree ruiacrwpcM, ycrraHasnMBacMbix b uccrax noBpcmA*™" 

(TpOBHHU, MeCTHaH CSLB03BaH KOppOOHH, ^Cp<J>0pBpOBaHHUe OTBCpCTHH. K3B0C H DJ?.) o6c»^HMX KOJIOHH, 

HMcer p«A npctBiymocrrB no cpaBHCHHio c TpajjKHjtoHHMMH tccroAawH: usrcrroBncHHC npo^anbaoa TpytJbi ro 
CBapnoa sarortnui tkxsbgjxhct 3HawrcnbH0 ctoisirrb pacxoffM na « npoBBBOflCTBo; Tax kbk 
3Hatorrcnbeaa lacrb nepKuerpa xpy6bi hbwhctch lacrwo o cacaaHO fl oapyaHocTB. aro yMCBMnacr 
KOjnwecTBO KoravirrpaTOB, yBcrawHBarr nnotoaAb conpraocHOBCHHH npn pa^a^ie ue*fly ownpaaneHHoft 
xpy6oft r KonoHHoil u ywwwuBaerr awpstxaam crpanraaHKH: saaiaoxBOCTb npmJCHCHKH npo^HnbUbix 
Tpy6. aJ>opMHpoBaKHbOC b 6yHTW. no3BonHcx conpanm, Bpeacn pcmohtb. yuanxxnm* pacxo fl MarqawanoB m 
sarparbt npK pcanmre noopcmflCHHWx yuacTKOB nnftcTwpiuH xoHeanoft ajthhw. npOBOBO^BTb peaiORT b 
cKBaxKKax Ha 3Ha<orrcnbKbuc rnytSimax, noewctm, KaAUKHOcrb H ftonroBOTocn, oiT>€MOHTHpoBaimoro 
yuacrxa, 

Ilpx ^opMHpoBaKHX 6yHxa H3 npcnnaracMoft npo^HnbHoa Tpy6w 3HawrcnbHo CHKmawrcH DponpjihHbic 
Ae^opuaxBfM H cxpywHsaHue TpyfSbi. Tax xax yxjia^xa bhtkob npoAOjxhHoil rpyfiu npon3B0RHTC« Ha A« 
onoptJ ymMpeHHbix uacTeft Kaimesa^Hkix conocTcft- 

Kpoue toto, npcAnaraeaibift npo^wib wmcct ^ocraTo^cfyw jkcctkocti*. m npa (JopMupooairan 6yHra kc 
npoacxoAirr cwnwi cctchmr. a npn paaMonte hc Tpc6ycTCH AonamofTOTbeMX onepanHB m o6opyRoaaHKH 
nmi npaaKM TpytSw or cKpyvoteaHUM. 

npeAnaraeuan xpytJa npa uaxcHuanbHoA KOMnaxTHocTH cwaow hmcct HaatxwibniKc papaya* kphbhohu 

4»pMW CCMCHHH ^aCOHHOTO npajKUIH. A HCM MCIfbUIC xpHBH3Ha $opubi OCMCKNH npo^BJlH. TCM UCHfamc 

mpacxoAOoaii pccypc nnacnwHocTH npa ^opwoBxe npo^ww b craHc n npH pasAawe cro b cxBajKMHC tcm 
ucHhmc Beraroma ocraTOMHbiX HanpRxieHHft. 

Ha Mcpxejuc K3o6paJKcram npo^mibHan Tpy6a noncpcwoe ccmckhc. r^c 1 h 2 - xaiuiCBHAHbic nanocm. 3 
coapHOfl moo. ^ 
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npo^wnayK. rpyfiy. Hanp^. „ nonocoooft aarxyron™ no^w, cn^ra^ ofipaaou. 
^^^^^ 

npo^roraym Tpyfiy nonynajor cneflyiompu rfpasou. 
Ha 



" , JUr "° BCpTHKanbBOft OCR AO $OpWHPOBaHSOT BBVX nOJXOCTCft 1 & M wu w^v^.^™,^ — 

BanxaUB B TXXXCXarrum^nr.* nnnn~»> ~ «"V~ 1. a 3aTCM DCpT«gajttBfaOJg 



p Ha ycranoBEy hsluotkh. 



S^LE^""" 60,1 * fL* 6bUIa « a «™ P~o^ B 

Ko-jMcpoMH b cctKBsm oO.l x 57,5 mm, npx yroM saaop coeraarmex MQuu n rr^^r™JLv * 

lA , wtMO _ °«=Wwh TpyObi a pacTHHyroM. KoHTwrHbic uanpiUKCHRfl h Hammae vnnorinrreriH 
JtaaraooeaHHe npo^un^a "Tyfib. B aaucerDe aaro^ooK nnacrwpca -uoHra oCcann^x ™vfi 
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Claims [Qopuyna H3o6pereHiLHl: 

npo^nnbHan Tpy6a. npmMynjocTBGHHO csapHAH. BbtnormcmiaH c ^aoosHboi ocichkcw npo$suiH« 
OT/nraajon^flca tcu, tiro npo$wib BwnoraieH o atjjfi aniMeTpirotoft Kou6saaujm to Tpex Kasmea^tbtx 
nonocrreft. ofipaaoBaHHwx us TpytSwoA oarorooKK. jjee to Koropux oocpHKaramTCH uexjjy co6oft 
HapyjKHbtWR noecpxHocxHUH yumpeHHwx vacrefl c ^opunpoBaHiKM ucxm tntvra iperbeft narcocni. npa 
9T0M BHy-rpeHHHe noocpxHocTH Aoyx KanncBHRHMX nonocTca oGpaaosaHbi enyrpcHHtd noscpxHOCTbio 
Tpy<5Hofl sarorootx, toe HapyxHbte noocpxHocTH ofipmoBawM Hapyxaofl noocpxHocrfcio Tpy6noft aaroroBxn, 
a BHyTpcHHHH uoocpxHocTb cpc^Hcft nojiocTM otfpaooBaHa HapyjKHOfl nooepxHocTbio Tpy^Hofl saroTOBKK, 
HapyjuiaH nooepxHocrt* yroft nonocrw otSpasoeaiia BayTpcnHcft noacpxHocrbio -rpyfaoft sarorosRK. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60. 1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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